(19) 




JAPANESE PATENT OFFICE 



(51) Int. CI 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 08298982 A 

(43) Date of publication of application: 19 . 11 . 96 



C12N 1/20 
A23K 1/16 
A61K 33/00 
A61K 33/10 
A61K 35/32 
A61K 35/56 
A61K 35/70 
A61K 35/74 
A61K 35/74 
A61K 35/74 
A61K 35/74 
A61K 35/74 
//(C12N 1/20 
1:11 , C12R 
C12R 1:24 , 
, C12R 1:145 
1:72 ) 



, C12R 1:125 , C12R 
1:23 , C12R 1:25 , 
C12R 1:245 , C12R 1:46 
, C12R 1:865 , C12R 



(21) Application number: 07108826 

(22) Date of filing: 02 . 05 . 95 



(71) Applicant: 

(72) Inventor: 



AASU GIKEN:KK 
NAKANO MASUO 



(54) COMPLEX MICROBIAL PHARMACEUTICAL 
PREPARATION 

(57) Abstract: 

PURPOSE: To obtain a complex microbial pharmaceutical 
preparation having actions on reduction in malodor of 
livestock excreta, promotion, etc., of composting of the 
excreta by making specific 13 kinds of soil bacteria 
adsorbed on a substrate containing calcium and 
fermenting the resultant mixture. 



CONSTITUTION: This complex microbial pharmaceutical 
preparation contains at least Bacillus subtilis, 
Bacillus natto, Bacillus megaterium, Bacillus 
acidophilus, Lactobacillus plantarum, Lactobacillus 
brevis, Lactobacillus casei, Streptococcus faecalis, 
Streptococcus lactis, Streptococcus thermophilus, 
Clostridium butyricum, Saccharomyces cerevisiae and 
Candida utilis. 
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[4#frHf*cD*6H] 

[Mf*9( 1 ] />ft < £ fc , '^/^^ - x 79- y x (Ba 
cillus subtilis ) > *U7 • ~t y (bacillus n 

atto) „ s^;V7 ' 7 if 7- y r> A (bacillusmegaterium 
) * 7:* h'^/v;* • 7v F7^;^ (Lactobacillus 
acidophilus ) , y K'^/u;* • ~f?ls-& ;\,J* (Lac 
tobacillus plantarum ) x y $ bs^/^7 • 
(Lactobacillus brevis) „ h^^-zW^ • #-£>f 

(Lactobacillus casei) s 7 • 7 ^i — 

y ^ (Streptococcus faecal is) , ^ M^/hn^^ 
* • 7 2^7 (Streptococcus lactis) x 7s hv/ha 
7 • 7 >f7^ (Streptococcus thermophilu 

s) , ^n^MJv^^.^f y^A (Clostridium but 
yricum ) „ IFyjjxi ^~te7 * ir V tf->>f (Saccharomyc 
es cerevisiae) 3o J: > 7^ ^* • >f \) 7 (Candi 
da utilis) d*e>ft5*^*Wfct^fe«^*»Sr!ft# 

* .Mfcfr* L T V * 5 r. £ 

*tf«*« 1 e«<D«« D 

[1**4 3] #^S'*A*tfJ6«-fls % Htfb^ 

Mt/^^f, yy»*^!>^ 

[m*^4] /M<^t, '<^'W* • X^!)* (Ba 
cillus subtilis ) , ^<^/V7 • -fy b — (bacillus n 
atto) , s<^;V7 • ttfTV VJ* (bacillusmegaterium 
) , 7? b'< s 3~/\'7 • 7v K7^/^ (Lactobacillus 
acidophilus ) > "7 7 h^ffvl,-;* • •7 = 7Z/?/l'A (Lac 
tobacillus plantarum ) , 7^ h^^A^ • 7^U\?7 
(Lactobacillus brevis) , 7 9 b'< c f*/l'7 • jj^^ 
(Lactobacillus caseiK X hU7 P h^^^7. • 7 
$J})7 (Streptococcus faecal is) N 7 b 1^7^ b y $3 
7 • 7 9^7 (Streptococcus lactis) , 7 M/^fa 
yi37 • -tf" ^tr >f (Streptococcus thermophilu 
s) , ^n^M'v'^A-7*f y^?A (Clostridium but 
yricum) , t^v^d^tX • tVt'W (Saccharomyc 
es cerevisiae) ^ & • ^7- ^ ]} 7 (Candi 

da utilis) fc*ii^#i«*ie»««bfc*, #e>^4 
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[9*5 7] '>4<tt, /^x.^y^ (Ba 

cillus subtilis ) . /^/W;* • h — (bacillus n 
atto) „ ><^/U7 • * Ut- V J* (bacillusmegaterium 
) s 7n^f/M'7yK7^;^ (Lactobacillus 
acidophilus) „ 7$ b A* 7 • ^7^^^^ (Lac 
tobacillus plantarum ) „ 7 ? b^^7V7 • ~/U\?7 
(Lactobacillus brevis) „ 7? b^^/^7 • ^7if^T 
(Lactobacillus casei) N 7 b b ^ y^3 7 • 7 — 
10 XV 7 (Streptococcus faecal is) , 7b^^b^y^J 
7 • 7? ^7 (Streptococcus lactis) s 7 b l^T" b 
^'^7^ • t-^7^7^ (Streptococcus thermophilu 
s) , ^P^hy^^A'T'fy^is (Clostridium but 
yricum) , ^ yfl n ^ -fc7 • -fe U tf->>< (Saccharomyc 
es cerevisiae) *5 J:t^^7 > >T ^ • ^^>f (Candi 
da utilis) fatbteZ>m&WL&&}m : £. kh%/l> 
v ^ A^*aW«:*tf K«3E« k L#*1"S n 

[|»*JS 8 ] «*««^35^ffl{fcMd3«tl/«E ItiWaSr 
20 *trl»** 7 ia«o»ift^ jSfeo 

7*fett8|B«<Z)»[3S*ifco 

[sn^jn^nn] 

[0 0 0 1 ] 

(III) rt<0^*v^fliiWf^4^^^5ff«* 

[0002] 

?$MKteoX\^Z> 0 ^^yfigH^jliMil (a 

«$jXTl^o Wx.ll WfUBBSS 5-4 8 3 8 6*fctt 
50 li^a- K^^«fc«i"5^46^BiS5iiTV^S 0 
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59-179063 *lC|iM«Blft«, i^fe 

[0 0 0 3] -#^ttSE*<0»#<Eiis, F^J 

^Jtltl^o #HJBg6 0- 2 2 4 4 5 l^tc 

Wlj^fel^^^^xt^o ^HBS6 3 - 6 3 6 

2 0-J§-|Ctiu ?L8£M, «f{b«, 

mMfil&m^&tiX^Zo #38^1 -2 3 8 5 8 

[0004] ±e©«4«Wf»©ttet, **<<offlsf n 

[0 0 0 5] 

[*W*«W:LJ:5i:i-4IMIl #*W#t>* MSA 

(ill) rtK43*t*^^^K*Sr«ilWi-5 
[0 0 0 6] 35 r<o«BHB»0&*£ 
[0 0 0 7] 

fcfc. ^^VW* • X^fyx (Bacillus subtilis ) , 



/VX • -f :v (bacillus natto) „ '<^/U* • 

ifrVtyJ* (bacillusmegaterium ) , 7 > b^<^^^ 

• T'/'h^^f/^ (Lactobacillus acidophilus ) N ^7 

* • 7y> P/UJ* (Lactobacillus plantaru 
m ) , "7 '/ - *?V\ZX (Lactobacillus brev 
is) , "7;7 h/^A^ • (Lactobacillus case 
iK XM/^b3^*^.7x-#!)^ (Streptococcu 
s faecalis) „ ^ M^/Fn^^^ • (Strept 
ococcus lactis) , ^ ^n^jj^ . 7 

10 X (Streptococcus thermophilus) x ^nxMJv^A 
•^^VfiJ* (Clostridium butyricum ) „ t'7^n> 
* i? V" fcf v'^f (Saccharomyces cerevisiae) ^Sil/ 
^y^^.a/^i)^ (Candida utilis) ^fcft-Stt 

20 [0 0 0 8] *»M-ettffi-r5#^«»tt, ±ig^ fcff 

^f./M^-/fy^ (Bacillus sub 
tilis) ICOV^T^, y • • t>;V^\ — 

. 3^^ H > («T, ATCC) l:*KLtV^ATCC 
6 0 5 1ft, ATCC6 6 3 3^^fflt^5 0 ^ 

30 ^7WX • +5; (bacillus natto) (dOV^Tfi, AT 
CC 1 5 2 4 5^>f^r^^- h • - ^r — 
^>7~ — v a>, ,^^-^^7 (Institute for Fermentati 
on, Osaka) (i^T, IF0) IC^;^$tlTV^5 I F03 3 3 6 
W&i?&fem-?%Zo s<^/l<X • ttfTVVJ* (bacill 
us megaterium ) CoOTIl ATCC1 4 58 lflc^ 
ATCC 1 4 9 4 5«S*if*tt«-Ct5o h^^A 
X • Tv K^vf (Lactobacillus acidophilus ) H 
oV^Tii, ATCC4 3 5 6tt, ATCC1 1506 
ft. I FO 3 2 0 5ft2W • ^ ^/l^^^ • 

40 r 7 ^- > • ^ ^ n t/^=X^ ^(Deutsche Sammulung vo 
n Mikroorganismen) (^T> DSM) ^{ft#Sil-TV^-5 D S 
M2 00 7 7«4W5«ffl"e#5o 
^7>:^/Vi\ (Lactobacillus plantarum ) (CoV^Tfi. 
ATCC8014ft, ATCC14917ft, DSM2 

0 3 1 4«c*ir^ttffl"t?#So h^f/M • ^u-if 

X (Lactobacillus brevis) ^^ol^T^i > ATCC1 4 
8 6 9ft, IFO1 2 5 2 0ft, AHU 1 5 0 8ft (A 
HUit 4H»at**Jl*« : Faculty of Agriculture, H 
okkaido University?) »§-*§-) * ^ttfflT?* 5 0 h 
50 /^/P^ • ^ (Lactobacillus casei) (doV^T^, 
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ATCC 3 9 3fc DSM2 0 02 1te^«ffit^ 
£o Xbls-fb^yXX • 7^—%V X (Streptococcu 
s faecalis) (C-ol^TIi, ATCC 1 4 4 2 AT 
CC 1 9 4 3 3«/^Wffltt5o XbW7h=*y*! 
7 * 7 (Streptococcus lactis) ^ol^Tte, A 

TCC 1 9 4 3 5*. IF0 1 2 54 6tt/iJfW-C 
Xh^hay^^.f-^^^^ (Streptoc 
occus thermophilus) MoV^Tte, ATCC1 9258 
IF03 8 6 3tt4WSftffl-Ct5 0 yn^hy^ 
• ^y^i* (Clostridium butyri cum ) Idol^T 
ATCC 1 9 3 9 8tt, IF03 8 5 2tt^W^ 
^"C^ £ 0 f-^^n^-fe^.-fev tft >f (Saccharomyce 
s cerevisiae) tdO^Tte, AT C C 7 7 5 2ffi, IF 

oo 2 i 6#fc£flM*/fl-e#« 0 ^>f^ • ^x>r y 

^ (Candida utilis) fCo^Tte, ATCC 9 2 5 6 
IFO0 3 9 6^Wtffl^6o 

ffiM-T 3 B ft TtflMfc ftfts J: U« «r*p x. 5 r. fc ~e 

m^bi i ittmm^ t met z^tfrxzzmmxh 

y-=E-^-^ • ^->f n/^jr. (Nitrosomonas europaea) ^ — h 
P^?*— • W;y7T^^^r-(Nitorobacter wino 
gradskyi) if — «fej*ffl«&f*, At 

^7to^ • Tv- K^/V ^y ^^(Sulfolobus 
acidocaldarius) ft ¥&i&mx% Z> 0 Ztlt><omW\z.& 

n/NX (Nitrosomonas europaea) fHol^Tte:^ AT 
CC2 5 9 7 8#ft^astefflT?£5 0 ^hn/^^-. 
5^ / ^77*4 ^^--(Nitorobacter winogradskyi) 
o^TIS, ATCC2 5 3 9 1»4WSttfl-e*5 0 * 
fc* «ftjt*ffl»{Co^Tte, ATCC3 3 9 0 9flci^ 

[0 0 10] &*>\ *«5JWftif|C*5V^Ti*«l»lCt>» 

fE-C*)*), Wtfl ^/l"* . f-— ^-^^ ^^(Bacillu 
s thermophilus) ^rftfflt^^ t^-ej^ o 'S^/L^ . 
i^—^'Sj 77 (Bacillus thermophilus) |£ol>Tf^ 
is-Y — 7>h (R. Sharp, M. Munster, T. Atki nson(PHLS Cent 
re for Applied Microbiology & Research, Salisbury) ; 
A. Vivian (Bristol Polytechnic, Bristol) ;S. Ahmad(Tren 
t Polytechnic, Nottingham), 5£B) fr\ ^ J'n/^r 

y y>ru v : — • ^3r^ h y —.a x>/VTp^ > f> • 

>f y y > v'tA 'W^y y n vWMicrobio 

1. Extreme Environ. Its Potential Biotechnol. ) x 
6 2 - 8 1 1, 1 9 8 9f (^Jg : ^/U7 - 7 
O^cO^Wl^t^^ (Taxonomic and ge 



ngetic studies of Bacillus thermophilus), 3-D-; 
[0011] *%W<D*^#^4fc«ffl^±lB^»**^ 

tFp]^:t*#5o ^^/p^ • *:^-y ^ (B ac i 

llussubtilis ) x s<*hfo7 • ^h : v h — (bacillus natt 
o) > s^ftsTs • y^/-7"y (bacillus megaterium 

) <D#£tt, PEES*X*« (*Wfb^ («) «{: 



10 S#S^3r^2. 5g, ^h^lOg, f7f>'30 
g, fL«2 g> H0g, mt^T hy>ix75 

g . y >SI— ^ y^5g, 15 g> *1 0 0 0m 

i) ^m^xwm-t^o ^n^/M-rvK7^ 

fo7 (Lactobacillus acidophilus ) s 7? y ><"f-fo7 
' ^7> ? foJ* (Lactobacillus plantarum), Hi* 7' 
l fc' X (Lactobacillus brevis) % 7 y h '^^fo X • #-£>f 
(Lactobacillus casei) <E>#ftt3 . L B S SlJ^^JgHft 
(Becton DickinsonCo. Ltd. , (BBL)$£ : Lab T em 

co powder(Oxoid) 8 g , h y -f^tr^-x^? hVl 0 
20 g % Sf»x^5 g> RH 2 P0 4 6 g, ; ?x>-K7> 

M g, mm^r hy^^25g, Mg S0 4 • 7H 2 
O0. 6 g, Mn S0 4 • 7H, O0. lg, FeSO 
4 • 7 H 2 O 3 4 m g v 15 g> *1 0 0 0ml) 

t*it5 0 xy\s7ry^y*X * 7^-*t\)7 (Stre 
ptococcus faecalis) x X 7* h ^ 7% 7. • ^7^^x 

(Streptococcus lactis) s ^ hU/fn^^j^ . 
^^-T^^ (Streptococcus thermophilus) <DWnl±, 
KF 7* h Y =* 7 jj/V (Streptococcal)*^* (BB 
30 L:^y^^h>'l Og, »ixaexi 0g, fiftt h y 

Og, *1 0 0 0ml) T^SS-T^o ^nxhy^i, 
• f^^ijM, (Clostridium butyricum ) tO^^fi, N 
N^D^hy^AlJBI^da (^hy40g, N 
a 2 HPO4 5 g, KH 2 P0 4 1 g. mt^ V V ty-U 
2g,MgSO 4 0. lg, :^K!?»2g, *^2 5 
g> 50 %WJIS« 100ml, 2 %ffiM* yf^J v > 
lOmK *1 0 00ml) "C^Hti-^c ^ y^?n ^ ir 
40 •-feWtfv->< (Saccharomyces cerevisiae) ^5i:t^^7 
^T^^y.n.^^y^ (Candida utilis) <D#^f^ ^ 
-r h7*7 hv-7 (PD) (#rh4>7- 
i? a >Poteto infusion) 2 0 0 g , ~f Y 20g, $ 

^1 5 g, *i 0 0 om 1 ) xmm~rz>o mm&m*. 

50 ami^&^M«4|«. ^f:v : ^»;^ri, (Be 
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cton Dickinson Co. Ltd. , (BBL)J^ *B) . ¥ 

x • --xT/p • 2t-x • 7^*— ^^t^x • 't^y 

(Bergey's Manual of Determinative Bactrio 

logy) mmuzm : m$L®)ftmnm&. 

JR-tV*— f!l (1 9 8 2*) *3J:^*BF^|? : 

(1 9 8 0*) ^IE*(DttJte«ft^iSl^i:-5ffc^^ 

[0012] WftttMo^Mi^oVNT ttKT<© J: b te L 

<fc»iWl»i»«ilt, A$r [ (NH 4 ) 2 S0 4 
11. 0 g N Mg S0 4 • 7H 2 Ol . 4 g*5<tl5F e 
S0 4 -7H 2 O0. 3g«rffl*100ml(:g«L 
fcfcO] *5J:tf B* (KH 2 P0 4 1 . 3 6 g 
10 0mll:8*Lfet©) £9 : 1 <£>§ (S&*J£) 
T*»^U 0. lNNaOH8f«TpH8. 0-8. 2 

i^>»&li, A«HTKN0 2 2. 5g, MgSO, 
' 7Hj01. 4gMt;FeS0 4 • 7 H 2 O 0 . 3 
g^r^S*l 0 0ml fc*»Lfcfc<DSrffll^5«^H:, 

«ltffl«<D#1*f;:o^TJ4, DSM1 2 oaEffittf* (K 
H 2 P0 4 0. 2 2 7 g, K 2 HP0 4 0. 3 4 8 g, 
NaCI 2. 2 5 g , M g S O4 • 7 H 2 O 0 . 5 
g, CaCl - 2H 2 O250m g> MnS0 4 • 2H 
2 O0. 09mg, FeS0 4 •7H 2 02mg > Co 
SO 4 0. 6mg, ZnSO 4 0. 3mg, CuS0 4 
• 7 H 2 O 0 . 03m g> H 3 B0 4 0. 9 m g , Na 
2 M o 0 4 • 2 H 2 O 0 . 091mg N NiCl 2 0. 
0 6mg, NaHCO ? 0. 8 5g. v^x-f > ifi^fi 
0. 3 g, Na 2 S«9H 2 O0. 3 g, mM^*X2 
g. ¥?*>mm (W>2mg, «R2mg, fcT y 
K^v ylillOmg, 5 m g , V 

7vt*>5mg N W7^5mg, DL-^;k/'^ 
^hfy85mg, fc^ S >B 12 0. lm g> p — T 
^^/>f^5mg, y^5mgM@*l 00 
0ml) 10mK l^tXy ^(Resazurin) lmgM 
S*1 000mlfci«|Lfct©) &»l«*iLtffl 
V^4 0-4 5Ct4-6iW*a**Lt«, ±1ScD 

[0 0 13] *»«<0«#Jtt, ±E<D«^»#35S'>4< 
^Wi:<. »*L<|±2 5-8 0li%^t(Z)^ 



(5 > ^i¥8 ~ 2 9 8 9 8 2 
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fMH« < ttffl t « 0 r jx <b y 1 

[0 0 1 4] *^i'-^A^*3£«-<0*/U-> 

V ^1 i^/l' y AMI S<D^7f /f y ^ ^ ^^T'f Kfc£ 

S^SI^ ;vy r> ^ft'S* Kgjfc $ fr* c & |£ ± 9 

^>'?> (Rolf H. 0. Buhl en and Jeremias H. R. Kagi :FEBS 
Letters, 39(2) , 229-233 (1974) ) |B*<D*jfeK#ffi L/c 

OmMhy^Ii (Tris-HCl) OflHK (pH8. 6) {ClKS) L 

^XG-25X(1G-75^7A, MDEAE-t7 
777^A-2 5*7^ttfflU lOmMhy^l 
40 |t (Tris-HCl) Jg«*T? ^/W^ig L T^®^ 6 0 #HJ^ 
OCa, Mg«(D^^7/W4iS^a,-ftSS-C^WL, 
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[0 0 15] *ftW<DMm\*. ±lBO|fc£*WXl*rtf> 
«f«tt^ttIilgSfc»), ±K<B«£4fc#tf>#B 
l*^OT!to^*L-Wt 1 0 4 cfu (3D^-MTO W 
_hs L< tt 1 O 6 8 cfu ttt^o 1 0 4 cfu , ' g 

[0 0 16] **Wttu ±E*-&«*ft«*l«0«a*j!fc 

Soffit, «J^4«f#**^fe!ft*JW^»-frLT 

[0 0 17] fip^ s #$&WfcJ:*Wi. fcfc, ^ 

/U* • 77"^ V 7 (Bacillus subtil is ) , • 
^ 5/ (bacillus natto) , ^;V7 • ^ V $ A 
(bacillus megaterium ) „ 7 ^ b'^'UX ■ 7i K7 
^/^J* (Lactobacillus acidophilus ) % 7 h'^/I' 
• ~ f 7>? /VJ± (Lactobaci llus plantarum ) , 7 ^ 
h^^/P^ • ^Ixtf^ (Lactobacillus brevis) x 
b^/V7 • (Lactobacillus caseih 7 ^ 

h • 7zc — %V 7 (Streptococcus faecali 

s) , ^ bV~7b^y%7 • 7?*h7 (Streptococcus 1 
actis) „ 7 bV^b^7i37 • ^7^7^ (Strep 
tococcus thermophilus) , ? u 7 b V v • y 

(Clostridium butyricum ) „ i^^^7n^ir^-ir 
Wtft-Y (Saccharomyces cerevisiae) jo J: > x >f 
y • y ^ (Candida utilis) Sr^*L^iv}K«:*B» 

/^/P^ • 77>^V 7 (Bacillus subtilis ) , 
^ • (bacillus natto) N ><^/U7 • ^^7-]) 

#A (bacillus megaterium ) „ 7^ h/<-fvW;* • Tv 
(Lactobacillusacidophilus ) „ =7-7 b-'< 
=?t\>7 • '7y>?;VMs (Lactobacillus plantarum ) , 
7? h'^/UX • (Lactobacillus brevis) , 

7 7 b'<^;U7 - #if>T (Lactobacillus caseih ^ h 
^hay*^ • ^j:— ^yx (Streptococcus faecal 
is) , 7s b b=*y%7 • 7 2*3- 7s (Streptococcus 
lactis) \ 7 b\s7b^7%7s • Hp— ^7^7^ (Stre 
ptococcus thermophilus) N ^P^Hv^- r/^y 
#A (Clostridium butyricum ) s f ^^n;t^«t 
Wtfv^ (Saccharomyces cerevisiae) 5o£.l$i3 >^r 
? ' V 7 (Candida utilis) fabttZm&Wtfo 

[0019] if*(0*&|coV^T*#:fi«|»J:RHg-t-« i s 
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^a^-hyxyf^DX (Nutrient broth) Jgflft (BBL: 
^yir-b-<^h>5 g, «x^3 g, tKIOOO 
ml) £DSMl:/n.x (DSM 1 broth) (K 2 HP 
0 4 1 . 4 g, KH : P0 4 4 g> Mg S0 4 • 7 H 2 
O160mg, CaCl 2 •6H 2 O80mg > MnS 
0 4 • 7H 2 08mg, FeS0 4 • 7H 2 08mg, 

10 ^x^iir>^^4 g ^ ffifltrbv^^A 

g> I®*1 000ml) £ffll^T, 3 7t:-e»*ii«i 

[0 0 2 0] ^^c, (Wfk«feJ:r^|SttBSr|Rdfe*#^ 

5o IP^>> xhDy^^f^gA^ (NH4 ) 2 
S0 4 0. 5 g, KH 2 P0 4 0. 07 g> MgS0 4 
• 7H 2 O0. 0 5 g*S<fcU*C a C 1 2 • 2H 2 00. 
20 0 5 g£^g*l 0 0 0ml t-«#Lfcfc<OS: 5 %N a 
2 C0 3 ^StpH8. OfcH*Lfc#*SrffiffcM#ai 

^^^-Htta<Oii^tt, (NH 4 ) 2 SO 4 0. 5g 
©ftb^CKNO, 0. 2g^nW^hny 

<0#^fi. KrfaDSMl 2 0^ffi«fl&SrffiV^T4 0-4 

30 [0 0 2 1] «fb«Xt«tt*W*S:#*-r5«f»t LT 
tt, AT C C*K»f t«ffitS»^ttAT C C#K y 

C 1 5 7 3^i^ ^ hn/^:^ • ^-r/^yy"^^ 
^<OI^(1ATCC4 8 0*M> ^.^7tn/^ • 
TV K^/vy y ^XOI^ATCC 1 7 2 3 

[0022] '®bthtc&fo£fa<Dmm&mm*bmmM 
40 -r^o 

[0 0 2 3] *2<OXSi LT, 100^ 
a O^*»#lkg|:JtU *«««L^#BI#:2- 
5 m g ^^i^oO ^ ^ 9/^* 1 m 1 {c^rH^l/»» Lfc fc 

*%, ^7/^3 011%^^, 38tt24-4 

tt, K 2 HP0 4 1 . 4 g. KH 2 P0 4 4 g, Mg S 
0 4 - 7H 2 O160mg s CaCl 2 • 6H 2 08 0 
m g> MnS0 4 • 7H 2 08mg, FeS0 4 -7H 



(7) 



11 

IkeWU 201t%Na ! CO,Ml 000m 
l £M7L£<m;WL, SS8 0%, lS4 0-5 0t© 

Lt\ r©*»l k glcatU ^7M2 0 0 0m 
l , a»^K^H (fet^tf, if) 1 0 0 g 

[0 0 2 4] im*#fc±*»**iafltt*6 0~7 0*;* 
-C-h# Lfc«, «*ttSrfi^ U 2 4 B#fig*i(C«# 
LT 5 BffiitHL7cMti-5c roD^cffi 1 k g «£*f L# 

mmm 2 a»%, 5 a*%, 5 ^ ? /w* 3 0 a* 
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10 



20 



* 5-6 5<CIC±#LTa>£>*#l 2 %KT(Cl£?a^®^ 

T?a», #*£1*©ftl|*»«M: 1 0' dtMft (c f u) 
/gHi- *f*t<ttlO H c fu/gCH 

10 0 2 5] »#©;^&t?J4, SfffScO 13S, 

*» & s a- Lfe t> © «r 1 * 5 urn X-*> 

5. fS4WtLTIt Will, »W#*s**±XtJ«i 
OfcfeO*/jc:EG) (Iiaf^4AlfIIS« 

[0026] m^mn^-rmm^mi^xno 

[0 0 2 7] 
[«1] 



NH 4 C I 

K 2 HP0 4 

KH 2 P0 4 

?*>mi- h ') • 2H 2 O 



1 0 g 
5g 
2g 
7g 
3g 
1 8 



(B) m* (2 0ml*«*+) 



CaC 1 2 . 6H 2 0 

MgS0 4 . 7H 2 0 

MnS0 4 . 4H 2 0 

FeS0 4 . 7H 2 0 



0. 04g 
0. 0 8 g 
0. 0 0 4 g 
0. 0 0 4 g 
1 5 g 



(A) t&Wttf (B) Iff*** 

[0028] tm&m-imfeftxntex wmm 20-3 

1 k gl:S!L, iixlitfrfBco»*^2fifi%, 
5fi*%. 5^7/P*3 0a*%gripx., 38t-e24 
~4 8«fM»^*ff:T-e»«55#-r« 0 %IHfiA^6 0 
-7 0Xll£X±91-Ltc®titftU «t2 4^dfe|ct# 
LX5 BW«f#i-<5 0 :o«i»ikg|:»L*^ 
A^#SW«r-&tfS«-6 0kg Sr^U ffif^O^KfjS 



2 5 /k* 3 0 fifi% ?r*p 

40 x.. 3 8tf 2 4Wf^§-f5„ ^iHTta^ 

u 6~i 2mmzbic&m£it^ &**a«#55~6 

[0 0 2 9] _hE©.*ifc-ttfi*, 
1 0 4 c f u/gHl, »*L<(41 0 6S c f u/g 

[0 0 3 0] V^tLcD;^j£|c*J^Tt, «*£«5tf>!&;jfS 
50 »rM>*< ifc^v'^^gWSr^-CV^rtas 



(8) 



13 

[0 03 1] 
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ft if (nmmM. 10-20 %t 9 trr =^^*^f«, 5 - 
i o %7>y>mm, PVP05-10 

z ^-' l M, t/wo-^i#»l-2%*Mfc 

9U*. &*. ^K**, f ? >^>, »&«fe-fc 
;vu~^t£^(T)mmU 5~10%r>y>iS ( fcK 

^> ^rryvi, ^fry >B&#>V">?-Afrif©?[fiR 
t?«a*S, 9 ;v v tzEfr , fuM-?tt.M 

[0 0 3 2J #3SK©*&m£^3Ji±3S«©jg 

*)S-^rW**^«{^#i-Sr tfc-CtS^, fifths 



ov >t r±, iftoE^flff ^»«^hw <d«! mz. m^bti 

« (T#) J , 15-2 7JIfc|B*i**fO*3c 
10 [0 0 3 3] *«W©*£#£tttWR||i. |ft£ Lfc «t 0 

\z.mi%mu&*j--?%;5-i-z~ tastes. «#*«:t h 

fi-CfcSo /M4»<D»^tt % « Ifc&fiff S© 0 . 0 

5-0. 2fi*%Sr^-t5- itfS-Cf 5 e 
[0 0 3 4] 

W^I&^il^tL^H R 0 #*lSi£©*Sfe&>l* 

PEES«SS (*WYk* («) K) &fflVNT> 9^ 
*-^JI«ttLBSWR*^flHtt ( Becton Dickinson 
Co. Ltd. , (BBL ) 9tRTfiTOSm3zt&& (ffim 

ba-x ( PD ) *3HftJ« (mf^) SrfflV^TljlWLfc. 
mW> . *>7 ? ^^Jl«l«f^W^T-e, ^n;*^ 

y v ; ^i,||^®(±^^#T-e, 3 7 < cr-Jg*^tro 
SMi 2 03Eifeis«S:fflvNr**A#T4 0-4 5t:r- 

XT 2* ( Becton Dickinson Co. Ltd., (BBL ) 
40 *H) . /<— X • -*r=.z,.Tt\- - • =f * — 

5 *4 7- -i f • ><? 7- y ^-n v ; — (Bergey' s Manual of 
Determinative Bactriology) if8JS> I5^?D^«1 : ftc 
±«J^fBmftj£. ^W«S-fe>^-fiJ (l 9 8 2^) *s 
iOt^^S : \mk$Lm, *188, ^15-2 4 

h, ¥$-mv&±>*~ mr (i 9 8 0¥) icifi^^jjs 

^^^/W^ • ^^f!)X (Bacillus subtilis ) . 

• -f y Y— (bacillus natto) . '^=f->V7. • *UrV 
50 J\ (bacillus megaterium ) , 7 7 b '^/Uy. • Ty 




K" 7 ^ (Lactobacillus acidophilus ) , ^ ? h*^ 

^/U^, • ?*y > A J± (Lactobacillus plantarum ) x 
^ *7 jw^/i;* . ^VfcT;* (Lactobacillus brevis) , 
=7 v (w^/l,;* • (Lactobacillus casei), ^ h 

i- f Y rz # ^ • 7x-^l y ^ (Streptococcus faecal 
is) , XhU^h-T^*^- y^T^^ (Streptococcus 
lactis) , 7M^;^3y*^'t^7<7^ (Stre 
ptococcus thermophilus) x M'v^ • 'J 

^7 A (Clostridium butyricum ) > t-v^a ^"fe^ • t 
U If v -f (Saccharomyces cerevisiae) » # 1/7* 4 • 
sL-rj \) X (Candida utilis) , ^ hnV^ • 3r4 
p Km (Ni trosomonas europaea), • 
y fy 7*4 y, ^r— (Nit orobacter winogradskyi) , ^ 'J^ 
:^ h-xj><x • T> KW!i ^x(Sulfolobus acidocal 
darius) ^\p]/^Lfc 0 

[0035] m7£^tcm&m±to<o^v 

>F^P^ (Nutrient broth) fti^DSMl^o^ 
(DSM1 broth) #*«rJfJl*T, 3 7t^»i|«[ffl*t 

T*M5*«=T 3 7 r-C 1 2 - 2 4 «pfB#* Lfco fifiJt&B 

[0 0 3 6] 8lEtt*S:flkbfc#Mft:5mgSrmse^ 
U7^1m 1 ^-t*t-P*v«»bfct^Sr««Lfc 1 
0 0^ r/v^<^*^*»»l k g|:SaiL, r*Ucft!ri& 

<7>B***fc 2 511%, S * 3 01 

ft%£#Px., 3 8t-C4 8W^ttTTff»L 

tf±El 7«<Dtt»^6*6»&«^«<z>7c« (NU9U* 
#:EG) *r#fc (HSiK^lfliM«3r 
* te^StC <t|}i E#*£) o n ^7n^ 1 k g (C*t L# A 

0l*%£r^trX#6 0 k g*r*^U WStO»*«2 
11%, ^#^511%. U7/V*3 0ll%» 
3 8^2 4l*W#11»»S*5o «BM»T«SH* 

u i 2mmzh\z.ftm$ j £s 6 o c cm±# 

^*£tt»*fr»fc (SCffill) o 
[0 0 3 7] -fr, ffi^#B«ifllt||*WKSr**/£V^« 

fc*^«t«l<0:5i^?)TB©l 3«<o»(SSr^(ltL 
/Co #8£tt. ><?-/UA • a?*?}) X (Bacillus subtili 
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s ) „ '^f/U • -i-y (bacillus natto) „ s'**F-/U 

^•^^fy>A (bacillus megaterium ) ItPEES 

mm mmt¥ m) m *rffl^x, v^^x • 

7>'H7>f/U (Lactobacillus acidophilus ) , y ■> 
h '^/Uv^ • -yyl^^/UM, (Lactobacillus plantarum 
) x yy y'\*?}V7. - rfv \?X (Lactobacillus brevi 
s) x 7 J? h • (Lactobacillus casei) 

J±LB SaSjRSS^igAS ( Becton DickinsonCo. Ltd., (B 
BL ) W Srffll^T, Xh^h^ : y^7^ • — # y 
10 (Streptococcus faecalis) N X hV'/h^y^^ ■ 
^^^x (Streptococcus lactis) „ ^ h h r/ * 
7. . f-— ^e^^-^^ (Streptococcus thermophilus) l£ 

V 'ty J* • :/^-y^7i\ (Clostridium butyricum ) liNN 
^ h y r^M^i^ffil^T, t^P 

'-tUfW (Saccharomyces cerevisiae) ^oi: 
W^r^^-ar^yx (Candida utilis) H/K-r h 

^W^ftTTW^CO^^— hyxy^'P^ (Nutrient 
broth) SiiDSMiyn^ (DSM1 broth) »*Sr^fl 

30 v>t. 3 7V^tt&mmm*x*mm&ft^tc 0 #e>*Lfc 

[00 3 8] »6>ivfc#JWItoa[«»6*lif*:Sr* 1 tc^ 

lmll^SL, :M*5^^1kgC8SU r 
m-WE<0#**2lC*%, Iff 511%, ^^^A 
40 *3 0ll%ttx„ 3 8 *C"C 4 8 l*M»««J*#TT? 

L , K*2 4«PHH»fc«»Lr 5BIB#*i-5 0 ncoig 
k gC^L^/ly^^MM^ 0 
Ii%^J:t/^^ 3 0li%^^StJ6 Okg^ 
^L, ttl^co^^^2l*%, gS«S5ll%, ^ ^ ^ 

^*3oii%tM, 3 8tT*2 4^m^m^m^ 
is^6 or(c±#LT7i^7K^i 2%HTcfiiifta 

fc*LT*»iflOl|[^«*««ffl«:»fc (*t#J2) o 
50 [0 0 3 9] HW2, 3»t5JtKWIl, 2 (jk^^ 
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(10) 
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B*^Ttt (JOS) ^f>»ALfeF3 4 4«77H: 
l%3V-^^n-/l^^riH;flMS^ (*2) ^4ilHgij. 

[0 0 4 0] ;©J;3iaT#fc7^ (8 JIM) £8 

(SH2) 1 5 US aw.*^!! 
-A^*«I»*|&#L (*««2) . te*(Cfil5%<D 

vttftwnm&mtkvomm <*yw2) i5%^s 

**W (*2) «r*&#L (Sl«3) . ffc^te 1 5% 

^■Sf LTjflLffiK)|sfSr#fci c 8iiWm, fH*t9?' r-Sr^~- * 

(IftSJlWttJ*) 



18 



[00 4 1 ] jllJ»»t»«f©|t=i^yD-A-^*«rrfiJR 

"b (Agricultural and Biological Chemistry 5 4^ 
1143-1 1 4 81, 1 9 9 0^) W^iS-eT-fe^/W 
|kL^?DYF^ 7 7^- (**8ft9f». Shimadzu 

14A GLC ) -e^tff^:*Lfc 0 

[0 0 4 2] **«:B1, 2Xtf3fc:>jrr o 0 3 Cl*J^ 

[0 0 4 3] 
[3g2] 





2 06 


2 5 0 






5 3 5 


6 4 8 






10 


1 2 






3 3 


4 0 








5 0 






2 06 






3 U^^D-A' 


1 0 







: 1), 2) American Institute of Nutrition. (1977). Report of the Americn Institute of 
Nutrition ad hoc committee on standard! for nutritional studies. Journal of Nutrition 107 
1340.1348. KGft«>AIN-76ajUrK X *) fUtf *„ 



[0044] mmm 4 , warn 3 mm&m) 

*B»*H:aT©J:5fcL"CJWftLfc 0 *J§® (Escheric 
hia coli) h^h=iy^^tt|irtfc*«£i-SJ|B 

»8t Ltlt Y/^T)) tyJ* (Bifidobacteriu 

m) mUm, a^fl) ^A(Eubacterium) Jg#fflg]\ 
*5«fct*:7* h/^/l^ (Lactobacillus) JMWHfc if©?L 

m^XjfX'<*y?mz.£V)^tv^:ti3 7VX5 0 



Lfc (14), H4^e>He>^ftJ:5fc*»M<D*^# 
[0 0 4 5] ^JfifflJ 5 , Jt<ft« 4 (SJ tfMH) 

[0 0 4 6] jtEJkM 1 TM« Lfc«^«[4« (M#J 2 ) 
^S*S*?r*f L i> p n - ^ ^ ; ^/i, (i : 

CH»ME*:l»*Lfc*. mm&6 Omgl^U 1 
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fc c :M2 0 0 0 rpm, 6 O^RBt^HIL, *Ji 

fc t JWS*ixfc*«^0. 1M Tris -HCl (p 
H7. 8) Sr^£**Dx.yh 0 fclCRNase 2 m g &LFDNase 

#«L 2 0 0 0 rpm, 6 0 »IB3t*C'»«i Mtfcftfc* 

M«rtB»H ■ 1 0 4 - 1 O 6 ) l^5t±fiU 

10 0 4 7] ^Kv^H$|BALB/c (nu/n 

flf* P L C - 3 0 3 Hepatoma*^ Sr^ffi Lfc c *£fitte*S 

* ^fe*tt{*SCAT-^»« LTS Srfr o fc. 
[0 0 4 8] S^-li. ±E«**»«r43B4feifcK-c 1 m 
g,-'m 1 (0»*lc»WL*:t<OSr.^>rT/w«(ci: >9 , ,^ 
— h^u>f^-Ci«ZE«* Lfcfc L ft: (HJSfflJ 

****** L fc. B^OHItl 
T3 6 RBStl H 1 tM]0K^S^L/c c . *£*t0 01 J: 

(**«5) fc»fiB» 0«fcM4) 

[0049] mmm e % jtttw 5 tfwsncisffcfMi) 

6) &V*a*** 0ttt«5) *«^-Lfco W3 6 
*v ^f-}a/^t^rv^f"IM&* (PAP) £: 
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[0 0 5 0] v^^Srx-f;H»»U 7 0 

%^~~T>\sj&-?mm&mn-tz>c «*hbss~ {>^># 

: Hank' s Balanced Salt Solution) & 5 — 6 
m 1 ^ !J Ttttt^A^Wtttt^J: OMHrt 

JCftifiJcaAi-So 7 0%x^y^^-C3 o^mwfi 
Sr^s*-*— ^Lfc«, > yy/-ewtf]» (PEC)Sr 
^tfHBSS- SriaiRi-^o iM'fy /p t e w>i^ 

— z/Kl^U lOOOrprntlM 
^StMJ: *9 HB S S- "C2lsli9fe*bfc« 1 0 
10 lk?S (FBS) ~1 OmM N - 2-hydroxyethylpiperi 
zine-N' -2-ethanesulfonic acid (WT, HEPES ir 
-T5) ^t^RPMI 1 6 4 0«il:MLT6^S 
* ^ ^ ^ > - * - V C^ftL, 5 %^S£# -f > * .-x 
^-rtT3 7t, 6 0»B**t5 o Jft*1ft. i'ir 

£ G PJMHBSS- T3 0ffiM, 2. 5mM E 
DTA/tIftItt2m 1 JPx.2 0#W>K«H£, 

^-•;/tl 0 00 rpmi?5M 4t:^L» 
20 Jth.3*fHI«SrfflV^-C5 x 1 0 4 , m 1 i45<t 51: 

1 0 % F B S - 1 0 mMH E P E S &^&R PM 116 
4 0«»^*iBLfco 

[0 0 5 1 ] :<oi 5i: ttllKLfc^^ P7r^» 
9 6 /WjK^-f ? n^v— h(c.2 0 0 // 1 fo3 
S«-C:^t, 3 7t, 5%«»^>f — 

i»r/W:'5>- (BSA ) ttHBSS-C*3RLfcPAP» 
^Sr^/t^ 100/il ^&^5o M^tt*WStt« 
^^**XTV^-5^PAP^^$nrV^/ c Cl^^ r ^>^(7) 

^:^o #^PAP»«SrnS3IISft*ba*>^# 
'/t^7XftLT*DV^c 1 OmM HEPES^MBS 

s-egfe^-f-^o iSfei^<o3|*fc>ofc^e>HBSS«rft9IBft 

*L, mfofeMWib It 1 %NP~4 0 (?Wk#J Nomd 
et-P-40) fir-^tf y ^KSWAifiiK (WT, NP40-D'PBSt 
^100/ilM« o ML^^h/^ 
e>#7^3fc5 5 0 w 1 foM/t- M^L. C^L 
11150/i 1 <D&&mn (2,2 , -azino-di-[3-ethyl-ben 
40 zthiazoline sulfate] §r0. 2 m g m 1 cOgg"C;? m 
>»- y 10. 0 3 %iaBft<fc**Sr« 

bZtz.ft'T'U— hrtlOOOr pmt*5^*W>« 
L , v^f ^ p/I/- h l/="-^H:TlS 4 0 5 nmf 

0 fc LTffl^^)«»MS«(Ov^ □ 
50 -=f> V t **tf**lCfStt*Si«35^ofc 0 
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[0 0 5 2] HJ60II 7 , Jtfcffil 6 (ifiUEftTftUB) 
SSjfiLffiS^*®^^ hSHR^-'Nc r i (0*:^ — ?V 
XV tt) Sr^ffl LT**MtO*^»*4fc»*JOjliLjBE 

l7^FWKY/Nc r i (P*f t-/^y 
SrttfflLfco K^JiiS P FSttFC^l^il2 2 ± 1 
*C, S.S 5 0-60 %, WHf Elffl 14-10 0#WOS 0 

URCftlt ltttt4&H0fR£4Ml#J OK 
#J2) &^-S¥ (§IEK«7) , l»tt#S:^# (Jtft« 10 
6) , »0^1#B:jE*jliLffi^y M£#S#<B»flB»i: 

Lfc e racs*«¥(Dib*&rai: y-^«^A^**-e» 

? l/Tffig£E 2, fc *S: S ft 

v\ R*ili7-' KM2 5 0 gStOflWftftfti 
20gO3li%^0. 9 1 . Oml 

I10 0gl:t«LTS^Lfc o it«^Jt»fig»ii* 
aft**«r±Ki:BIC**l!l-*Lfcc S5-KM*H*Fffll 20 

0 s#a> e> in cmmm^ro tc& . ikm m& 0 1* ^ ^« 

fflS^iJ:** hv^»fS:|»<feftj||g{»S:^L 
fco JiLffiW^ttft^BilMlillStTofc. ff£tt, 
hai^JIRiO^lBjfiLAjfc/EM^NARCO, PE3 0 0 

[0 0 5 3] 8 (ik*«ffi{g;T^ffl) 30 

i -ciiKLfewiB^Kt^japj (»jd 

£5A<B«#*Sa# «d4 2£, !Stt3£, ^*£«/#4 
5-53?) (cK^Lfc c 9 9 0¥4^(dHB*6 

U I0 5gfogp8«fiofc o jMM(«:»*W<o 

1 9 8 8^7,^ 1 9 8 9^7^.Rt5ft^W.*6«<0 1 9 
9 0^ 1 0^cO3[D, 1 *$m&]RTfi 

y tf^j; o - y ^Ifc (G-6-P) I- 

U G - 6- Prt KP ^t— if^i^NADP^NA 

D P H 2 MjStg L tzM. iftfi 3 3 4 n m-e*^«50>«;)fc; 40 

gt&mfe-r&mmW; ('</W^^- (Bergraeyer, H. 

U. ) £k ?#^^#fffi (Methodender enzymatischen Anal 

yse) , SS2JIR, JKII*,JB1 1 6 3-1 1 6 5R, 

7x77-/.^^ (Verlag Chemie)3£?T Wt<4> 

J9««r*fflLfc 0 «tfJKtrE9 8 lc^-*- 0 «S*a»e>Wfea*fc 

«*K{8;T LjE#«M>*BHK:Ao fc 0 
[0 0 5 4] HJS^J 9 (tt»»SZKHW«<a»rt«£ 
»«) 50 
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iLTJHCAO, Sr fc ?> -t" # fetu r 

6c EP*>> * M^^^ificiSttWBE*^— Kit LTB 

SP*b, ftf C 5 A^#S^glo^ 7 >t 
*«W«>*^***«« (ttftll) *lB-A5gfo 
gp-CH^^ ;©S4ittttMS4*8 0l, 16 
01, 2 4Bli:T««ffif--x^5g^ 
U /M7/V!RI-:»Lt3 7t^2 4 B#IW>r 
h Lfc 0 .'^T/ujK + <OT^^Tji«|4 0*:X*«» 
J I S KO 1 0 2 4 2(d|a*<0*&*5J:t5>/l'-^— 

/Kz>»*3e*ftt?««ufco *fcx 
;vio >\ «t^t * ^vw*5 ±r5— «tfb^ ^/^co«tHfk& 
* v-^ h y ^^-r — -?$'J£U 5A^^(^ 
7 jc^Lfc (0 9) c «*^P>Mfe^ 

Siftfco *fc> ^^fCcD^M^^ 

[0 0 5 5] %tkW 1 0 . JtCEM 7 (?LIC&#) 
l i 5 1(D?L'N:l«^)fi^^JOimiM l x*m 
«Lfc*»ifl«0*-ft«*ft«HW (IMS 2) 5g/«l^ 
*&*U fLW^W+SWfrP^fco *fIHt, HU<0 

Lfco #-*«fliiHk 5. 7. 9, 

11, 13, 15, 1 7 3Sfl^<^?LLfc^?L 1 0 0 g 

/U^-^ (2:1) 5 0ml ^^?Px.T 

NM^L, «SM50ml ^na^A 
A-y^/ — >u (2:1) iB«Sr*P*.3 O^ffflffiffjfite 

5 4^7) 1 % B a C 1 2 SriP^.TS»!W^a, — BfeW^fM 
ftf lt^p^i,1^7Ki(^gaL/c 0 # ?> 1 1 ft 9 

fc 0 inC^Dn^A-^^;^ (2:1) 

JO*., 2 0 0mg ( 'ml»«l:g*U -2 0tflS# 

Lfc 0 #<bnfc^BMfK»S:BgJISKp< ^/^^-^^^ l 

^^D^hY7:7^ fl ^ tt (ft*»^PifK. QP 1 

000) tML, ^HB«^*, ^tefPflgflSBt. ^?0flgJW 

asKt<z>jt*sr*ie>fco fe^zmi o-i 3 i-^-r 0 S3 
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T±#Lfc (HI 1. 12) c — 3i^fD-;i^ 
ittiBlcffiTLfc (HI 3) . *fifqJ!BJWBt, 
fPHBJWItttH* 0 (-< v^Bro-e»*R«fto^BS«*^j> 

[0056] mmm 1 1 , jtuws 

^W«Lfc*»H<0*^«*«»iW (WWD 5g/I 
SU<D^*2 9 0Wfc3^«l-tf«fflLfcJS«-*:IB***. 

TjtHLfc. jew**t«, ow&fufc* 
y ^ /u i o £ f^i#o^feT*j!iKo5>^^*^ 

fto/c 0 «*SrH 14-16 Mt^-To ID 1 4 {Cnk-t X 5 

[ 0 0 5 7 J * jfi^J 12. 13, Jt«0S 9 
»> 

lW2 5 0JHO«W!»3»fr««L, 2p{C^ffi^Jl-e 
l«l/-c«^(Oft^WJ (HMD 

fc. 1 7lc^i- c . HI 7li«i-i5^*»W«) 

«^«***#JSr»&4-i-4 r. ^ ^ J: «9 &HK»n £ Jttt L T 

[oo58] mmm 1 4 (£««=rRj±) 
semzm^tco &.mni 9 8 9^b*&l, 1 9 8 9^ 

SIM 9 9 0^<D2^IB«*bftV^^IBJL*Sria* 
U 199l¥2fl^6IIWLt, **«l"t?PI»Lfc 
**W<o*^»^«j»ffl (JSWJD Srl0 5g/E 9 

18ic^i-c HI 8^e>Wfe^ft«t 51-, 
»*««WJS#«, ^ffS?Lfiii#J6 6%*tt5PLfc (1 9 
9 1 9 9 3*£<£>Jt(R) o 

[0059] rn&m 1 5 , jt«#i 1 0 (Mnwmfcfa 

*«^^n^^^*«M(0*^«^«M#J (K*JD 
^L. ^^ifl^t^iW^I^Co 1S¥3 0 0 0J1 
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2 0, 2 1C*to HI 9^e>We>^ftJ:5t-*5IM«7> 

Jt**s^lt^±«-L, H2 1 l^ti^^V-^rn- 
10 /w^*^*S(cffiT L^o 

[0060] %mm 1 6 , it«« 1 1 m^om9ki£ 

1 ms om<o%^M^(r>m^^m^xmmm 1 -c 

3WSS! Lfc.*»HiO*^«*««*l (K#J l ) 5 g / 

20 QJCE&jK. IS, pH^tlfc, i#flef22 2 PSL 

3 6H&, 7 3 0t£<D30i^9^L£?Tofc o * fc* 1 

T/VNC -8 0S (ffi*Yk* («) JR^S) SrflJl^C** 
fco *6aE?a*. pH<DW^J|**SrH2 2ic*i- t 

*fc, C..'NJfc«rH2 3l^r o B2 2^»W4J: 

t Sr* U T V ^5 c O *6IG>ftffiii f^ffl « C , ■ " N it oO 

A**fiT^e>bW&35^*>S (02 3) o 

30 [0061] ±9e.ti*mz.mm\U9&i$frt>8 i 

tt. T>^^T(-oV^T(i0^:X||**& J IS Kl 0 

2 4 2^E«<Z>*SS*3J:r5ai»/fft**4 7* (¥/* 

^ ? >^i:r/«t^^ ^/W^ol ^Ttt*)tJt«lftai« (F 
PD) ft^^n-v h^97>r— SrfflV^T«£Lfc 0 M 
Mi2 4i:*tc H2 4^e>W5>^ft± 5«-«tft* 

T^Ttft 1/3 fcjfcl> Lfco 
40 [0 0 6 2] HjfifRJ 1 7 . it<R« 1 2 (itlEififl^ ^ 

tc c . mm** mmm%5 omi^ioomi o- w 

*<«B»«rJfteWA*a# (TCD) f+^fx^n^ 
50 fc'JttefrotCo 
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[0 0 6 3] m 

5*>, 6gg^?>/u-^> (ill) rtp^ 

[0 0 6 4] 1 9 , i£«#| 14, 15 Q£-|S 

mm l "CMB Lfc*»K(0*^«4«8jW (*f#J 2 ) 

The r^^ODS^^tu^^^ i/^f nw^Tl^^j) 
St«*SttTV^5J»aB-C*>5 (^y^y>K^>. Appl 
ied and Environmental Microbiology49. 377-381(198 
5) ; Intestinal bacteria on cholestero 

1 metabolism , 121-144(1989) Japan Scientific Pres 
s ; TsX^-h, Animal Science and Technology 62, 565 
-571(1991)). 7^h/<f/^I^lHtft =7?Y 

. 7xK7^;^ATCC 1 1 5 0 6» (Jttfc 
Ml 4) «r/fll\ ^h^h3^*^JR«!BtL"Ctt^ 
M^/h37^^ • 7x^!)^ATCC 1 4 4 2 9ffi 
*rffll\fc (JttfcMi 5) 0 -tftWt, **MlfclB*<D 

ofc 0 »*S:ia2 7K*-r o J»*^6>H6>^* J: 5 fc, 
[0 0 6 5] 

mmmmm^m^mnmim * if <d«* <D£*fM§, 

[0 0 6 6] ^ftkO^^co^Tf*, 
5 fc*S<, *^^«-*L,*v^l:«lt>ixTV^*tt(o* 
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^S«ir LT^;Pv^AM»^ftffl L»4*#tt 
fcfc»»S*S r ir "e*<OfPffl*i»»S*LTV^S - ir ^ 

[El] |^xrn-;^»^7 7|,(7)iSn 
10 [B3] *=^^^n-/i^^fi^^j:vs*ftJ|s(. 

1115] A^«JK*»IJS*««Lfc5«-K^^^jc*« 
LfcHT*fc5 0 

20 Jt«ELfc0-e*)5 o 

[H7] RjfcjEEg^dt^s' htc*5l^(o$S!*J«rS#L 
fc*a-©jiiffi©«l^*YlsSrJt|4LfcH-Cfc-5. 
[H8] «t^,m#l-*Jlt5*B5^»TOJ^S^SfiSr^ 

im9] &m&mmiz&ttzttm<omM*iskJfi!iRT* 

[HI 0) #»W©*^ilt#fcJ:5^ft*©|gJte£4© 
[Si 1] *^M<o«K^J^(ci54=?Lt>©fiSfpJJiJteK 
HT-£>£ 0 

[Ell 2] *^W(D»i^J#&-^icJ;5^?L^(OISfPfllJ»^ 
[HI 3] ^^©JWJilft^iS^JLtWa^^P 

— A-££©igi$£te£rJtfeLfcHT?fc.5o 
[Hi 4] *55M<0*W9|&^.fcJ:5^*©3U^yci 

[Hi 5] ^w^aHsn&^is^rtfo^? h*- 

[Hi 6] «8M©K#J*&4-fcJ:54 l N*©«Sftffi|»lt 

[Hi 7] *»W©^J«^KJ:S»0p0pjt*©=w;* 

[Hi 8] ^ioSM^M^cofraaicfft 
Sr^-fH-Cfc^o 

[hi 9] *%w<vMM*k*iz£z>mmik<DmBmmm 
50 ffimictti-z^moEmmttmcomMZTF-fm-TyhZe 
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[13 2 1] *&w<Dmm&*3-^£5>mteik<D=i 

[@2 2] *«ili«>WW«r»&#bfc«^ s «>««*rltJG{l: 
[132 3] **(B<oWW«r#&*Lfc»L4 1 «>*««r*JE'ffc 
[f9 2 4 ] **?l§<Z>«*!l«:*&^ LfcJL^OiMRSrJtlSft 
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* [122 5] *&W<r>Wffl*%;^Lti%*<nm%.&mmik 
[026] *«Wro*WWSr#&-^ L-fcJL^©/w-p» v*w 
[E2 7] #3£^cDM#J£&^Lfc4§3-<D7 s> h©= 



[01] 



[1212] 



e 300 



I 

□ 
n 



200 



100 




1 r 

1 2 3 

*t*-¥^> h t *X * P<0.05, 



«* P <0. 01 



[EI 3 1 



[04] 




mi o] 



6-1 




r i i 1 — i 1 1 1 r — i — i 

-101 3 6 7 9 U 13 15 17 

M 4 M I GK) 



50. 

40- 

30. 

20 

10H 



10 



100, 



£tr#Ua>cau/£. col 




60 
80 

40 

ao-l 




g==* f I t 



2 4 6 



o-o -mm* 




&M¥-8 - 2 9 8 9 8 



[135] 



[B6] 



[B71 



i.S 



.3 10 

M 




2.0 , 



1.5 



0.5 




0 
r 



hftSBTfMl) 

ZDOr 

not 

1601- 
14DI- 
120 




* ■ 



3 4 

( m ) 



XftffS □ 



^fa-7'>Mftfe: *P<0.05 **P<0.01 
•HI 9Ui*5 C**iE&*»£SHY? 7 h) 

O-O w w n 



[H8] 



(MUMMl«««>c**> 




[129] 




8 16 
*#MM (0) 



[Ell] 



i.o. 



0.5 



[012] 




0.1 



-T 1 1 J r~ 



+-m i o o-o mm? 



n — i — i — r 




»BB¥8 - 2 9 8 9 8 2 



[El 1 3] [Ell 4] 

2.Q-1 




[Ell 5] 



[116] 



In I 



E.5 r- 

Z.O 
1.5 
1.0 

o.s 



1.860 , MS 1.690 

all 

* * * * * * 

■ **Ml 1 □ it«M8 



[Ell 7] 



20 



0 J 



0 30 60 90 

I* * « n <b) 



[Ell 8] 



(t) 

350- 
800* 
2S0- 
200- 
150- 
100- 
ftO-i 



1MB* 1 



1102% 11 




«F0fl¥8 - 2 9 8 9 8 2 



imi 9] 



2.00 



0 

1.97 
1.93 

1 - 

Ol i 



mm 



1.96 

» 2.13** 



2.0] 



1 

1.7? 



[B2 0] 
'mm 



1- g 




ioi** 



l.7« 




1 - 



nil 



0.94 



093 



180 0 

K*mm (b) 



ifc*Wio O **** 



"90 f&O £ 




12 1] 



(B) 

*nn 1 5 #Hi Jfctt* i o o **** 

[02 2] 



180 



o-o o-o a-a it I** 1 1 



\ 
ai 
E 



a 
n 




[023] 

(9L*MUtEf k*8 U * 1 1 * C / Nifc«>*») 



[024] 




e is 

ft&MH (H) 




im2 5] 




7 CHQit«!«12 



[027] 



10 




(19) 




9 8 9 



[026] 




ymmnm mm) 



(51) Int. CI. 6 
A6 1 K 



//(C 1 2N 
C 1 2R 



35/56 
35/70 
35/74 



1/20 

1:125 

1:11 

1:23 

1:25 



ADN 
ADU 
AC J 
ADQ 
AE V 
AEX 
AFC 



F I 

A 6 1 K 35/56 
35/70 
35/74 



ADN 

ADU 

AC J A 

ADQ 

AE V 

AEX 

AFC 




#H»¥8 - 2 9 8 9 8 2 



1:24 

1:245 

1:46 

1:145 

1:865 

1:72) 



